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^ ^o>o1]>j J1J:#5^ ^^S.^ 7ll^, • t^*g=-^ M-it ^2:^ 
QDN(oligodeoxyribonucleotide) ©l-S-^ *r ^^=1-. 

S. 1 
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-tlfl- 3Ei!iJ£e|-T3l4c>lB :^-^l-{NEW PHOSPHORAMIDITE COMPOUNDS} 

2. 2 ^ 3-^ -i-SlalT>|o^ CD ^^B^^ T-l-Bl-ifl^ ^<^lal. 

^ DNA ^>-§-€ 

S.>iiEs1-iolt:1-olB.(phosphoraraidite) ^•^l-«=fl ^tb ^<=»1icf. 

A>^§>cx^ ^i'^-g- ^43l-ai^> ^nP-7> AlJE.5|al $i4(Agrawal . S., 

Synthesis and Properties, Humana Press: Totowa, Chapter 1-4, (1993) ^ Kool. 
E. T.. Cham. Rev., 97; 1473(1997)). 

^^1 ^e<^l^ ^2^^ DNA -^^^^ w>%-^S. DNA-1- ^-^^^S. 
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I 



S^^S.^ ^^]^^ ^q-arlrS. ^o] ^AJ^ w> ^4(Newcome, G. R. . et al.. 

Dendritic Molecules: Concepts. Synthesis, Perspectives. VCH Publishers. New 
York, 116(1996); Shchepinov. M. S. et al . , Nucleic Acids Res., 25 , 4447- 
4454(1997); Shchepinov, M. S. et al . , Nucleic Acids Res., 27 , 3035- 
3041(1999); ^ Winfree, E. et al . , Nature. 394, 539-544(1998)). 

SE.^, <^5l -i:a)uic|l^Als)tiYs-2ll^T^— (oligodeoxyribonucleotide; 

ODN) 7>^^-ol §>i-)-^ ^^4* ©1^^ DNA^ €-^1 DNA(branched DNA, bDNA)fe 4 

^^^S. ^^7> ^fet^l , ^V^^^o.^. ^^m^ 

RNA(braiiched RNA)^ Tf^*>7l ^^^-^ HB^^^^dripIex)!: 

<?>^:^^1?1^ -irelJil^* «?i^s|7li4(Hudson, R. H.; 

Uddin, A. H.; Daniha, M. J., /. Am. aem. Soc, HZ. 12470-12477(1995)), 
DNA ^<^>iflfe ^S.^^^ "^l^^*^ ^liKCollins, M. L. 

et al., Nucleic Acids Research, Vol. 25, No. 15 , 2979-2984(1997); ^ Horn, T, 
et al., Nucleic Acids Research, Vol. 25, No. 23 , 4835-4849(1997)). bDNA» ^ 
4^^^ ^^§H al-^;^l4a(hyperbranched) l-e]^M- (dendrimer)* 

^ <af^J^S.Ai. olo^ ^^6j| t^o^^ 7\^7]% £<a*H ^«^>fe 

4«a=«>7l1 «?!^s|al S;Itj-(Newkome, G. R. et al . , Oiew. Rev., 99: 1689- 
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1746(1999)). 

BlT3ici(T)<^l <^l-§-^}^ T^^m DNA t^^7loJ) fil«fl 4^51 

^ DMAS- -g-^l^VTll ^ 'a^^ 3£:i:ie^.plcfole -^£^1*^ P^}^^^ 

DNA ^^J7H ?>^«-l DNAtfl^ ^ 

^liEe^-nlrfolEcfl Afls.^ DNA ^^1:^^ ^^^A]^ o.^M| 4<a=^ -=-^^1 

^ ^r^^ s.^o. ^.oj:^ 7]^^ DNA ^^^1* :^l2:^>fecll A>^€ ^ 

AflS.^ 5L^S.2l-f1tfolH ^l-^*>fe ^o]^. 
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l^n^ 11 
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5] 




clt^l^AlHB)^(DMTr)7], iilll-Bl^(levulinyl , Lev)7l 




SEt!:. ^7] ^<^]^^ DMTr 7], TBDMS 7] ^ Lev 7]^ z^-^q- ^>7ls1- =?■ 
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DMTr TBDMS Lev 

C>-DMTr-3-f?-( (2-Al o>i^6fl ^ )-;\^, o] ^HS-^-^^^LB^-p] o] e )_i , 3-^^i=1 ^) . 

^ el Hell- . d^DMTr-^^Lev-^^^BDMS-( (2-Al o>i.ol| ^ yi^iil o] ^s.s.^-^^^s.^^] 

^-LXlithocolic acid)* S<aAl^o.s*^| ^ 5a^H. ^^1 

^fe DNA(bDNA)5l ^^^^] a>^^ ^ ^4- 
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1) (5)-(+)- '=>i-§-^^ 

si sl-^l-S-Ai o] ^ 71^^ (5)-(+)- (y?)-(-)-l,3-^^ 

tq*^ 'Sr^^ DMTr (Diraethoxytrityl)7lS. :a.J:«>ul(^-^-i- 6 7), 2^> ^ 

(5)-(+)- ^e|JLY#tll^ElHfil- 
'^^^Vfe o^^^Xl inker )S. <=>]-%ro] 7>^^ ^<^lt^. 




^^^(^>^<^ 2) 

'jjjp^ -g-t^B^ A>-g-s>Jl DIPEA(M^cliisopropylethylamine) *H 
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3) 



^^V. ^71 S-£Bl-Plr^.olH DNA^ -^<aAl DNA^ 2^> ^ 3^> 
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[^^^ 3] 




-i--^ 4) 

^ DMTr ^Jl7lS ^«S^>«=>^ "^^^ ^^l- ^ D»frr 7l7> 3711 2.<^g^ 

#(^^1- 10)^ i^-^^l «1^^>'17H1 i£^i5£5l-t'14<^m7l-i: £«a*H 4aSl 
3L>i5.BMt^<=»lB S>^#^ ^-^^^ 4^ DMTr7l7> 2711 5|-11-1-(S>^1: 

im ^:t.7m Lev(levulinyl)7l* S^^^H ^^>^1 13)* 

^ u^pl;.! ^l:E.^Al7lon 5L>iael-i3lt:l-olH 7l» £<a*H 4bSl 
el-tiltfolHl- ^^^^ ^ ^4. «V^^ DMTr7l7> H<a€ ^^#(^^1: 12) 

oil Lev7m £<a^^ 4^«HlAi 2 711S1 lev7> U)* ^1 

S]-^1-<:H1 i;iSe|-T^l^<^lH7ll- H^gtrVo^ 4c^ i>.Xe|.plrl.olH 

^ Si^^. DMTr7li^ lev7ll- m^(^^^ IS)*^! 
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TBDMS(^erf-butyldiinethylsilyl)7l» ^-^^W^^ 16). i>.i^-m-m7l» 

ol-g-^ 4^ 5a4. ^7lAi<i^ ^fe bDNA» ^^J«V^ 

t^l o]-g-ol 7mVt^. bDNA» ^ DNA v+i. ^tflA^H a^-§-^ 




10 :R=R*«R"*DMTr 4^ 




5) 
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I^^^ 51 




Op u ■ Q 




o ^ yO' 
o i 

HO ^ ? 





A 



17 



1) 5^(+)-l-^(4.4'-c1i^^AlHB^m)-1.3-^^icl^(^^l- 6)51 :4s. 

^(+)_1^3-^^ti|^ (96 mg, 1.065 mmoO* SmS,^ ^B]^<^ ^. ^U^^ 

f'<>ilAl Ors. ^zl-^ ^ 4.4'-T=1^^^lHSl€ #S.s1-olS. (430 mg. 1.27 mmoD-i- 
^7H>^^. 13^^* ^^^^ Ja^-^V^^. *=^7lofl 

5% NaHCOa (10 M)* ^ <^1^ <^Hl^fl^lB (15 in«)S. -fi-?! 



47-12 



50> 



<5I> 



<52> 



4^ Mgsc^s aa-* ^"^^ "^"^'^ 

# (401 mg. 1.02 mnoO* 96ft ^^-i-S -^^^Stacl-. 

R, = 0,3 (<fl%! oVAl|6l|olH:«!-lV=l:2)-, IR (NaCl) v («"') 3462 . 3069, 

3034 , 2959 . 2927 . 2848 . 2835. 1607. 1508. 1250; 'h « (oV^l«-4) 8 7.49 

(br. IH). 7.46 (br. IH). 7.36-7.18 (», 7H) , 6.86 (t, 2H. J=2.6Hz). 6.84 (t. 

2H. J=2.6H.). 3.93 (br, IH), 3.73 (s, 6H). 3.50 (br. IH). 3.28-3.14 (». 2H). 
1.73 (m. 2H). l.lKd, 3H. J=6.2Hz); "c-NBR (75.5 MHz. °V>«t-*) « 1581. 
146.3, 136.1, 136.0, 129:5. 127.6. 127,2, 126.1, 112.5. 85.4. 64.2. 60.6, 
64.2, 39.0, 23.1; MS-FAB (m/z) : Cyi«0.<*ll ^J* [«* ^ ^92; -i^^'- 392; t 

a ]"„ = +17.6 (c 1.0, CHCI3). 

i^n 2) (S)-(+)-l-(M«rr-3-<>((2-AloV^=fl«)-A;^-l-liSa«-i*i^"l^°l 

H)-l,3-.¥-«;'=l-S-)(ah«f<^ la)Sl 

-9-71 'S^ 5-(+)-l-0(4.4'-cl=«^AlH2l€)-l,3-^e'=1* (1. 

158 mg, 0.402 «ol)-& 3 mes) -OT"! ^. DIPEA (140 0.804 mmol)» ^7> 
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<53> 



i}<^ 30^ ^ ^^^_(2-Alo>i.6il^)-yy.y\^c1ol4.H.S.^o>x.lv. ^^.^ 

(177 /zfi. 0.80 .moD* €€^1 ^7V^V^4. -1 ^ ^S-^^fe ^J^^^ 

y^]>\^}JL y^-^ ^^«>^^. '^'H^i. 5% NaHCOa -g-^-^ (20 m*)^ ^ CH2CI2 

(20 ,„.)^ ^#tV 4^. MgSO.o^ -^71 ^.fl ^^-H ^l^^V^ 

x^. ^<H^ i-fi-^^ ^-^^1* ^ 2S.P>S.32fliil (-§-#--^: «=>H1^ 

olB:^'i]:=l:5)^ ^^1^V<=^ ^"^^ ^^^^ ^'^^ mmol)-^ 85% ^^S. 

VnMR (300 MHz. o}^^-de) 6 7.47-7.43(2H. m). 7.34-7.25 (5H. m). 

7.22-7.16 (IH. m). 6.89-6.80 (4H. m). 4.15 (IH. m). 3.74 (3H. s). 3.73 (3H. 
s). 3.63-3.51 (3H. m). 3.20-3.16 (2H. m). 2.68 (IH. t. J=6.0Hz). 2.55 (IH. t. 
J=6.0Hz). 1.94-1.73 (3H. m), 1.21-1.11 (12H. m), 1.07 (1.5H. s). 1.05 (1.5H. 
s): VnMR (75.5 MHz. '^}M]^-ck) 6 158.1. 145.2. 136.0. 129.6. 129.5. 127.7. 

127.6. 127.2. 126.1. 117.7, 117.6. 112.5. 85.4. 68.0. 67.7. 67.4. 67.2. 60.0. 
59.8. 59.2. 58.1. 57.8. 57.5. 54.2. 42.4. 42.2. 38.3. 23.7. 23.6. 23.6. 23.5. 
23.4. 21.6. 19.5. 19.4: VnMR (121 MHz. ^\M]^-ck) 6 149.0. 148.3; MS-FAB 

(m/z): C34H45N205PaNai«^ tfl^> [M+Na]' ^^>*1 : 615: ^^^1: 615. 
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j5.(.).1.3_^^n)* (103 «g. 1.14 -oD* 3 ^el-a^J ^. 'S'^^ 

^^oilA, O-Ca >«nS ^ 4.4'-cl»114^1B5lS (460 ^,8. 1.36 »ol)* 

1i7>t^<a^. «S4^^* 471^^ 6ARV m^ura^. 

5* NaH% (10 M)* ^ ^>^^°1= ^#*>a-^. 

lteSO.°S S*^> ^. ^""^ ^""^ 

^» (437 mg. 1.11 nimoD* 97* =r*S. ^^iV*"^. 

R, = 0.3 (»W6ll°im:«l-LW:2); IR (NaCl) S (»') 3462 . 3059 . 3034. 

2960. 2929. 2835. 1607. 1608. 1250-. "h MIR (»V4«-*) 6 7.47 (t. IH. 

W.7HZ). 7.45(br. IH). 7.35-7.20 (m. 7H). 6.87 (t, 2H, J=2.6Hz). 6.84 (t. 
2H. J=2.6Hz). 3.92(br. IH). 3.73(s. 6H). 3.47(d. IH. J=3.7Hz). 3,25-3.14 (». 
2H). 1.71 (». 2H). 1.09(d. 3H. J=6.2Hz): W (75.5 HHz. 6 
158.1. 145.2. 136.1. 136.0. 129.5. 127.6. 127.2, 126.1. 112.5. 85.4. 64.2, 
60.6 . 54.1, 38.9 , 23.0; MS-FAB (»/z): m]' ^^V- 392; -g^^l: 
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392; [q f\ = -9.9 (c 1.0. CHCI3). 

■^71 ^^1 ^^tb ;^(-)-l-^^(4.4'-c^p^ls.AlEe^^)_l,3-^^r^^ (2, 

138 mg. 0.315 mmoD* 2 IHF'^l ^<^d ^, DIPEA (140 0.804 mmol)» 

tb 1^^. 30€ ^91 ^ #S.S.-(2-Alo>ic.«^^)-/^,yV-i^<:»l^HS.^oVT.]i=. S. 

(157 0.70 mmol)^ ^7m^4. <=>! ^ ^^^^^^^ ^^"^ 

o^4*>c^ y^]7]^Jl 5% NallCOa -§-^-^ (10 nil)^ ^ CH2CI2 (15 

iiODS. 1:1-^. MgSO^^S. -n-7l-§-x'B ^^g-^^^V^ ^^-ir ^iTl^V^^^^. ^ 

ii^-i^ ^^^^(11- -gBl^l- =S aS.T'VsrLSfls^ (-8-#^-^: <^V^H]olB:^ 
A>=i:5)S. (108 mg, 0.182 mmoD-ir 52% ^^S. 

Rf = 0.45 (<^1^ oHBflolB:^^=l:5) ^H-NMR (300MHz, ^Hl^-cfe) 6 7.47- 

7.43 (2H. m). 7.34-7.25 (5H, m), 7.22-7.16 (IH. m) , 6.89-6.80 (4H. m), 4.15 
(IH. tn). 3.76 (3H. s). 3.75 (3H. s). 3.63-3.51 (3H. m). 3.20-3.16 (2H. m). 
2.68 (IH. t, J=6.0Hz). 2.55 (IH. t. J=6.0Hz). 1.94-1.73 (3H, m). 1.19-1.10 
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(12H 



. 1.05 (1.5H. s). 1.03 (1.5H, s); VnMR (75.5 MHz. -V^fl^-c/a) 6 



158.1. 145.2. 136.0. 129.5. 129.5. 127.6. 127.5. 127.2. 126.1. 117.6. 112.4. 
85.3. 67.9. 67.7. 67.4. 67.2. 66.7. 59.9. 59.8. 58.0. 57.8. 57.5. 54.1. 42.4. 
42.2. 38.3. 38.2. 24.8. 23.7. 23.6. 23.5. 23.4. 23.3. 21.6. 19.4. 19.3; V 
NMR (121 MHz. -Hl^-^) 6 149.0. 148.3; MS-FAB (m/z): C3.H.»sPiNa.cfl m 

[M+Na]* 7^^^]' 615; ^^^1: 615. 



Al-^<:^1 1 

^71 ^AHl 1 -J 2oflA^ la ^ Ib^ o]^^:^^]% 

^^J^^ ^H^> ^^1^ ^^'^i "1^1- "^^^^ ^^^^^ 

Nucleic Acid Synthesis System 8090)<^1 ^ 

ODNsSi ^71 Ait^il- Maldi-Tof mass(3-^Vol -^^s^^^^V* ^flB^ 
-S. AV^; 25000V; : <>1-^^V^ ^'^^^^ ^^>^^ S l4 ^t^. 
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IS. 1] 













1 

X 


5'd-TfiRpTs 


3425.3 


3433.3 


2 


K ' r1— T Cr>T 

0 d Icvspis 


0 AOCL 0 

o4^5 . 0 




3 


S'd-AsRpAo 


3528.7 


3534.5 


4 


S'd-AsSpAo 


3528.7 


3538.6 


5 


5'd-Tj2 


3577.4 


3594.0 


6 


5'd-T„ 


3274.2 


3277.6 


7 


5'd-Ai2 


3690.2 


3701.0 


8 


5'd-A,i 


3377.6 


3384.1 


9 


R'd-AACGTTRoAACGTT 


3786.0 


3794.0 


10 


5'd-AACRTTSDAACGTT 


.3786.1 


.3794.9 


11 


5'd-AACGTTAAACGTT 


3947.6 


.39.^0.7 


12 


5'd-AACGTTTAACGTT 


.39.38.2 


.3944.7 


13 


B'd-AACGTTTTAACGTT 


.3963.2 


3969.1 


14 


B'd-AACGTTCAACGTT 


.3923.2 


3925.9 


Sp: 


Rp: iJf)-i-)-l-0-dmr-3-0-( (2-^1 c>}}^<i^^)-N,N-t] ol:±i=S.^ 

(S)-(+)-l-^^DMT^-3-^^((2-Al a>iL«^ m)-A', A^cl o]^=s.^ 
^ 5. el-Dl 1*01 E VI . 3-^^t:1 -a- 



«>lf'^(duplex)sl (melting temperature. Tm)* S^^*>7l ^«fl. 

100 mM NaCl ^ 20 mM MgCU* %-9r^^ BBl^i-HCl ^^<^(10 mM. pH 1 .2)<^^\ 1.0 

r/^^ wl^S. ^7H?l^Ai olf^^l^l :S^:tH(260 nin) ^^«><=^ *V 

7l a 1 ^ £ H M-Bl-xfl^xil-. o^7HlAi. olf^^] 1, 2. 9^ %■ 4.0 y M 

^. <»]^^1 3 ifl^l 8 ^ 10^ # ^S.* 6.6 y 2:^*V'^ -€^^1-5^4. 
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66> 



[a 21 



:67> 



<68> 



<69> 



1 


rtl Si -iJl /Til in 1 fav ^ 

%t]SL 1 / 7 


5d-TnRpT5 / 5d-Ai2 


Tm(1C) 
26 


-12 


2 


#el3. 2 / -i-eloi 7 


Sd-TeSpTs / 5d-A,2 


26 


-12 


3 


^elJi 3 / -i-elji 5 


Sd-AsRpAo / 5d-T,2 


28 


-10 


4 


^eloL 4 / -i-B^^a 5 


Sd-AsSpAn / 5d-T,2 


27 


-11 


5 


-g-elui 1 / -i-el^ 3 


5d-ToRpT5 / Sd-AsRpAa 


15 


-23 


6 


^Z]IL 1 / -i-Hljl 4 


Sd-TgRpTr. / Sd-AsSpAr, 


14 


-24 


7 


■g-elJO. 2 / -i-H^ji 3 


Sd-TfiSpTs / 5d-AsRpAt, 


15 


-23 


8 


^elJi 2 / 4 


Sd-TeSpTs / Sd-AsSpAo 


15 


-23 


9 


Irelji 5 / 7 


5d-Ti2 / 5d-Ai2 


38 


0 


10 


•g-eloi 6 / -i-aloi 8 


5d-Tu / 5d-Aii 


35 -3 



^oi^ oWn^ Tm^ T,2^ AxaS o]^6]:^ o]^m Tm 12 -C 7>^J 

^t]. ^<^^\7] x^^«^ Vl:^ Tm^ ^'^l^- ^ 

Ib^ ^olA^:g^7> ^^1 *elJL^#^l^Bl-s1 Tm«^ <^*J=-i- 

S.^, -grSloli^^ CD (circular dichroism) ^^^^ £. 2 ^ 

soil t+B^-xfl^ai. ol ;S5il-s.^Bl €<^^ DNA4 ^ ^«fl '^^^ 
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. Agilent Eclipse XDB-C18. 4.6x150 mm, 5ii , 3.7] 80A 

cm (TEAA) pH 7.0* ^. 10^ 50% oV^lSMB^/O.lM TEAA 

1 ni4/^ 

^ ^ 4«^Ai ^ ^ Si^ ^^^l. ^Slal 1(a). -irB^Jl 2(b) ^ ^ 

-^AH! 3: #el#^1om» c^l-§-^> ^^((2-Alo>ic<^^)-7/.A^r^ol4. 

i^^-SiiiSe)-i3li=1-<5lB)-^^#s1-i-sllolH^ 

^^#2l#'in<^lS (100 Ml. 0.704 mrnoD* 7 mi^ ^. DIPEA 

(480 Ml, 2.8 mmol)# ^7m^4. 30^ ^-J: ^^^^ ^ m^^-i2-^^o}i^<^]^)- 
N.N-T^<^]±BS.^<=>}^]^ (234 fd, 1.06 mrnoD-^ ^7>*l-al 30^ ^"^J: 
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I 



<78> 



<79> 



%7VS. 51«J:§>Sa4. n -J€l:^ °^^^H ^1^^>^ -g-^-^ 

^ :^oj. ^^^>^4. olo:iAi. 5% NaHCOa -§-^-^(25 ^ CE^hUO mi)S. ^ 

^^l^-j.^ bfl^l^i a;^] (167 mg. 0.458 mmol)» 65% ^-irS. ^^^V^ 

MS (FAB): m/z: 389.0 [mW]; IR (^S): v=3032 . 2967 . 2932. 1758. 
1496. 1455. 1395. 1185. 1098; 'h-NMR (300 MHz. CXI3) 5 7.33 (5H. s). 5.16 

(2H. s). 4.28-4.17 (2H. ra). 3.91-3.81 (2H. m). 3.64-3.57 (2H. m). 2.63-2.56 
(2H. m). 1.77-1.23 (12H. m): VnMR (75.5 MHz. CDCI3) 6 169.8. 169.8. 134.9. 

128.1. 128.0, 117.3. 66.3. 60.4, 60.1. 58.6. 58.4. 42.9. 42.7. 24.2. 24.1. 
24.0. 19.8. 19.8; VnMR (121 MHz. CDCI3) 6 153.7: HRMS-FAB (m/z): 

CisH^yNAPiNaiOl] tfl^ [M+Na]' ^l^^:^! : 389.1606; ^^^1= 368.1603. 



^^^c^ 4: El£#^Klithocolic acid)^ <=>l-§-^> 3^ i.- ie^i:'! ^ m 
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1) 8)21 

BilS^-it (527 mg. 1.40 mmoD-i: 30 ml^ ^<^lS. OrS. ^ 

LAHCLithium aluminum hydride) (247.6 mg. 6.58 mmol)» ^^"^ 4^1^ ^ 
tiJ:^> ^ 250 H2OI- ^JL. 15% NaOH ^-^^ (2+50 /^)* m^'^^- 750 /if,^ 

;^6^^^^].c^ al^tl S/^l (486.4 mg, 1.33 mmol)^ 95% ^ 

ni.p. 96.5-97.8 X:: 

MS (EI): m/z: 362.3 [M*] ; 

IR (qS): v=3205 . 2934 . 2862. 1446. 1066 . 914 . 728cm"'; 'h-NMR (300MHz. 
CDCI3) 6 =3.61-3.57 (3H. m). 1.82-1.01 (28H. m). 0.90 (6H. s). 0.62 (3H. s); 
VnMR (75.5MHz. CXI3) 6 70.3. 62.0. 56.0. 55.7. 42.1. 41.6, 35.9. 35.3. 

35.1. 35.0, 34.1. 31.5, 30.0. 29.0. 27.8. 26.8. 26.0. 23.7. 23.0. 20.3. 18.2. 
11.6; HRMS-FAB (m/z): C^E,M [M-OH]* :^1^>^1 : 345.3157; -^^^1: 345.20. 



> 



(^7^1 2) 0-DMTr-elS.« ^#(s^^l- 9)^1 

l^^l^-l 8 (455.1 mg. 1.25 mmol)^ DMAP (68 rag. 0.06 
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^cV. ^^^-^-llAi 19 AR> ^<L> H^J^V :f. ^^^^ ^^^\^^. 5% 

NaHCOsCSO M)^ ^ ^ ^€ -H^oimCSO n,A)S ^. ^^1^^ MgSO. 

a^-m:iBfl3>l (flash chromatography) (-§-#«-S: oHBflolH/^^>=l:4)S 
^^ll^V'^^ ^-iiS 31^^ S^l (744.8 mg, 1.12 mmoO* 89% ^^S. ^^^V5^4. 

m.p. 81.2-82.1 t:; 

MS (FAB): m/z: 664.4 (M^); IR (^H): v=3421. 2934 . 2863. 1739. 1608. 
1582. 1509. 1446. 1250. 1175. 1036 . 827cm"; V^^MR (300MHz. CDCI3) 6 =7.45 (d. 

2H. J=7.2Hz). 7.35-7.26 (m. 7H). 6.89-6.80 (dd. 4H. Jl=7.0Hz. J2=1.9Hz). 3.80 
(s. 6H). 3.64 (br. IH). 3.04-2.98 (m. 2H). 1.99-0.89 (m. 34H). 0.63 (s. 3H); 
VnMR (75.5 MHz. CDCI3): 6 =159.0. 148.2. 137.6. 130.7. 129.0. 128.3. 127.2. 

126.6. 113.7. 86.4. 72.6. 64.7. 57.3. 56.9. 55.9. 43.4. 42.9. 41.2. 40.9. 
37.2, 36.6. 36.3. 36.1. 35.3. 33.1. 31.3. 28.9. 27.9. 27.4. 27.2. 24.9. 24.1. 
21.6. 19.4. 12.8; HRMS-FAB (m/z): CM^] [M-OH]^ T^RV^l : 664.4492; €^ 

^1: 664.4489. 
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ran 2oflAi 9 (89.2 mg. 0.15 mmoO^ DIPEA (77 0.45 

..01)^ CH3CI. (2 ..^)^ ^^J ^ ^^^-(2-.loV:.ofl^)-;,.^c1ol^H^^-^^^ 
(49 0.225 n^oD* ^7>^>^.I. ^^^,1.^ 15^ ^91 H«J*>^t:^. 

Ai. 5% NaHCOaClO mil)* MlaClO M)^ ^#^>^^. "^^l^* MgSO.^ ^2:^V^ 

^^V=i:l.5)S ^-^-^^ ^^lr(69.3 mg. 0.081 mmoD* 54% 

MS (FAB): m/z: 866 [M+H^]; IR (^H)^ v=3353 . 2962 . 2935 . 2866. 1608. 
1509. 1463. 1446. 1376. 1364. 1300. 1250. 1178. 1035. 975. 827. 754cm"' : V 
NMR(300MHz. CDCI3) 6=7.35 (d. 2H. J=7.6Hz). 7.25-7.11 («.. 7H). 6.73 (d. 4H. 
J=8.7Hz). 3.70 (s. 9H). 3.52 (m. 2H). 2.91 (m. 2H). 2.65 (t. 2H. J=6.4Hz). 
1.88-0.80 (m. 46H). 0.53 (s. 3H): VnMR (75.5MHz. CDCI3) 6 =159.0. 146.2. 

137.6. 130.7. 129.0, 128.3. 127.2. 113.7. 110.1. 86.4. 77.9. 75.2. 74.9. 
64.7. 59.1. 58.8. 57.2. 56.9. 55.9. 43.8. 43.7. 43.4. 43.0. 41.1. 40.9. 36.6. 
36.2. 36.0. 35.3. 33.1. 32.3. 30.3. 28.9. 28.0. 27.4. 27.1. 25.4. 25.3. 25.2. 
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25.1, 24.9. 24.0. 21.5. 21.1. 21.0. 19.4. 12.71 VnMR (121 MHz. CDCI3) 
6 =148.1. 147.4; HRMS-FAB (m/z): C54H7805N2Pi«^l m [M+l]+ m^]- 865.5648: ^ 
^^1: 865.5641. 

^Ajc^l 5: bDNA^ ^^J-i: ^tb 4a5l S^S51-t^1t=1-<=>1B51 

1) ^B)-<^2lHe|-i-^ DMTr :e.^^-§- (^^1- 10. 11 ^ 12^ ^^^) 
5aB|-<H]elHBll- (1.1 g. 7.34 mmol) ^ DMAP(4-dimethylaminopyridine) (276 
mg. 2.26 mmol)7> Py/DMF (2/1. 15 mi) -€---^<^l DMTr-Cl (4.1 g. 12.1 

rainoD-i- ^7}^^^^ ^^"^1^ 10 ^^J: ^^^^ 5% NaHC03(80 ml)* ^ 

^ CH2Cl2(50 m*)^ ^-^^V^trt. ^^l^* UgSD^^ ^dS^VJl ^^*><^ ^ 

H:^'il:=l:2<HlAi 10-i: ^31. ^HBflol e :^Ai-=i:i6l]/.i 11* ^ 

sltb ^. (3l2Cl2/MeOH=10:l S 12* ^*)^ ^:^1*>^ «J:^ <i!:#(^ 

^1- 10: 2.93 g. 2.81 mmol. 70%; ^^l" 11: 520 mg. 0.702 mraol . 11.6 %; 
# 12: 395 mg. 0.901 mmol. 7.4 %)-^ ^^^l'^^- 

^^1- 10: m.p. 96.3-97.8 X:; MS (FAB): m/z: 1065.3 (mW); IR (HH): 

v=3410.1. 2929.6, 1607.4. 1508.1. 1461.7. 1300.2. 1250.6. 1176.4, 1034.3 cm': 
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) 



VnMR (300MHz, CDCI3): 6 =7.26-7.24 (m. 6H). 7.19-7.15 (m. 21H). 6.72 (d, 

12H, J=8.9Hz), 3.76 (s, 18H). 3.59 (s. 2H). 3.32 (s, 2H); "c-NMR (75.5 MHz. 
CDCI3): 6=158.8. 145.3, 136.3, 130.6, 128.6, 128.1, 126.9. 113.4. 86.4, 64.3, 
55.5, 45.8. 

^^1- 11: m.p. 88.8-89.7 V . MS (FAB): m/z: 763.2 (M+Na)*; IR (HH): 
v=3442, 1684. 1652. 1608, 1507, 1457. 1250, 1217, 1176. 1034cm"\ "H-NMR 
(300MHz. CDCh)- 6 =7.38-7.36 (m, 4H). 7.29-7.20 (m, 14H). 6.80 (4. 8H. 

J=8.5Hz). 3.76 (s. 12H). 3.64 (s. 4H). 3.23 (s, 4H). 2.39 (s. 2H); VnMR 
(75.5MHz, CDCI3): 6 =158.0, 144.3, 135.3. 129.7. 127.7, 127.4, 126.3, 112.7. 

85.8, 65.0. 62.7. 54.7, 45.0; HRMS-FAB (m/z): CG2H540ioNa<^l ^ t!: [M+Na]^ ^^1-^:^1 : 

763.3247; ^^:^1 : 763.3247. 

4^1- 12: ^^<>flA-1 ^^-^Sl ^^1-; MS (FAB): m/z: 461.1 (M+Na*); IR ( 

v^m): V = 3734.1, 3404.7 , 2927.3, 1733.7, 1607.2. 1540.8, 1508.1, 1458.0. 
1300.8. 1250.1, 1176.1. 1033.3 . 828.9 . 754.7 cm"\ VnMR (300MHz. CDCh)- 

6 =7.40-7.39 (m. 2H). 7.31-7.24 (m. 7H). 6.84-6.81 (m. 4H). 3.77 (s, 6H). 

47-26 



mmo 



3.71 (s. 6H). 3.16 (s. 2H). 2.35- (br. 2H). 1.63 (br. IH); C-NMR (75.5MHz. 
CDCI3): 5 =158.8. 135.7. 130.2. 128.2. 127.2. 113.5. 65.4. 64.1. 55.4. 45.5. 

2) (^mBl-DMTr-((2-Alo>i.«^^)-M>^^<^l^^^^-^^^^^1^''l-)-^^ 

<^B1B.BJ» (^^-^ 4a)^ ^12: 

10 (560 mg. 0.537 miT»ol)4 DIPEA (187 1.074 mmol)^ THF (6 
^ci ^ ^s.^-i2-^]o}2^<^^)-N.^h^:]^^^S.S.^-S.^^^ (297 fd, 1.34 
1)^ ^7}«H '^^'^^i 1 H^«>^^. 5% NaHCOadOmD* ^ 

01 ^ :f cfl^ oHl^]«^lH(10ml)S. ■fl-7l#^ MgS04S. ^^^}^ ^^3" 

oHl^lolB:^<i=l:3)S :^m^ ^^^^ ^"^^ ^236 mg. 0.190 

iranol, 35 %)^ 4^^«>Sl^1-. 

MS (FAB): m/z: 1265.6 [M+Na'] ; VnMR (300 MHz. CDCI3): 6=7.27-7. 14 

(m. 27H). 6.72-6.68 (m. 12H). 4.11 (q. 2H. J=6.7Hz). 3,75 (s. 18H). 3.39-3.23 

« 

(m, 8H). 2.23 (t. 2H. J=6.3Hz). 2.03 (s. 2H). 1.31-1.22 (m. 4H). 1.09 (d, 6H. 
J=6.7Hz). 0.95 (d. 6H, J=6.7Hz); VnMR (75.5 MHz. CDCI3): 6 =157.7. 144.7. 

135.8. 129.7. 127.8. 127.1. 126.0. 112.5. 85.1. 62.3. 57.7. 54.7. 42.5. 24.1. 
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24.0. 13.7; VnMR (121.5 MHz. CDCI3): 6 =148.9; HRMS-ESI (m/z): C^HaaNAiPiNai 
cfl tfltb [M+Na]' v^l-ar^l: 1243.5852; ^^^1: 1243.5807. 

-iAHl 6: bDNA^ -t^^^ 4b5l S>^a5l-^li^<='lH ^^^^ 

1) ^^Di-DMTr-0-Lev-^fflB^■6)1s^HB^l- (^^# 13)^ ^1^ 

-^^Hl 5^ (^^1 D^^l^i 11 ^^^^ ^ 

(288 mg. 1.50 mmol). ^ IMP (184 mg. 1.50 mmol)c^1 ^<^> CH2CI2 -S"^-^ 14 

«^ •f-lr^'t]: (77 0.75 mmoO* ^7H>^i:1-. ^^<^lAi 3 ^l^J ^o]- s^^b ^ 
^, 5% NaH(X)3(20ml)^ ^uL CHzCbdOmOS. ^#^1-5^^^.. -^71^^ Ug&),S. :^2it} 
^ :^oj-^^^ ^ o]* ^2flA] aS.P>Szi5fl5Z](-S-#^: 6fl^oHl^l<:>lH/'^'?i=l:2) 
S. i^^-^ j3L^^ (319.7 mg. 0.37 mmol, 55%)-ir ^^*VS^ 

m.p. 55.4-56.1 t: ; MS (FAB): m/z: 861.3 (mW); IR (^H): v=3522.7. 
3055.8, 3035.1. 3000.1. 2955.5, 2932.7. 2836.1. 1733.6. 1717.2. 1506.3, 
1301.6. 1251.3. 1177.6. 1154.9. 1072.5. 1033.9 cm"'; VnMR (300MHz. ^Hl^- 
ds)- 5=7.41-7.38 (m. 4H). 7.29-7.18 (m, 14H). 6.85-6.82 (m. 8H). 4.15 (s. 
2H). 3.77 (s. 12H). 3.77 (s. 12H). 3.69-3.67 (m. 2H) , 3.50 (m. IH). 3.29 (s. 
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4H). 2.63 (t. 2H. J=6.7Hz). 2.35 (t. 2H. J=6.7Hz). 2.07 (s. 3H): C-NMR 
(75.5MH2. CDCI3): 6 =205.7. 172.4. 159.0. 145.9. 136.4, 130.6. 128.0. 126.9. 



126.3, 113.3, 86 



2. 64.0. 61.9. 55.0. 45.5. 37.7. 28.0; HRMS-FAB (m/z) 



CszH^OioNaofl ^% W+Na]' ^1^>^1 : 861.3615; ^^^1: 861.3617, 



I05> 



I06> 



107> 



i^^] 2) ^^Di-DMTr-^^Lev-((2-Alol.i.<^m)-N.N-c^ol^HS^-5£-aeVplc^olH)- 

^7] i^n] D^^^i C319.7 mg, 0.37 mmol)^^ DIPEA (260 

Ul. 1.48 mmol)^ THF (4 M)ofl ^-J ^ #S^-(2-Alo>i.ofl^)-y/.y^tq ol^HS^- 
(166 Mi, 0.74 mmoD* ^€^1 ^7^^!:^. ^^«=>fl^^ 1 30^ ^-J H 
5% NaH(X)3(10ml)-ir ^31 oHl^l<^lH(10ral)S- ^#«>^4. -^^If- 

pVSZLHfl5rl(^#o^: CH2Cl3/^'tV=3:2)^ ^^1*V<^ ^^^^ 

(302.8 mg. 0.29 ramol. 77%)^ 

MS (FAB): m/z: 1040 (M+H+); IR (^H): v=2964 . 2931. 2932. 1736. 1720. 

1607. 1581. 1508. 1463. 1444. 1250. 1177. 1032 cm"^ 'h-NMR (300 Mz, CDCI3): 
6 =7.24 (d. 4H. J=7.2Hz). 7.17-7.09 (m. UH). 6.67 (d. 8H. J=8.4Hz). 4.02 (q. 
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2H. J=10.7Hz). 3.68 is, 12H). 3.66-3.37 (m. 6H). 3.16 (m. 4H). 2.50 (t. 2H. 
J=7.0Hz). 2.35 (t. 2H. J=6.3Hz). 2.28 (t. 2H. J=6.72). 2.05 (s, 3H). 1.21 (t. 
4H. J=5.7Hz), 1.05 (d. 6H. J=6.7Hz). 0.94 (d. 6H. J=6.7Hz); VnMR (75.5 MHz. 
CDCI3): 6=172.5. 158.8, 145.2. 136.2. 130.5. 128.4. 127.9. 126.8. 117.9. 

113.2. 86.0. 61.6. 60.6. 55.4. 43.3. 43.1. 38.0. 30.0. 28.0. 24.8. 24.7. 

14.4. 158.0, 144.2. 135.3. 135.0. 129.7. 127.7. 127.4. 127.3. 126.3. 117.2. 
112.6. 112.5. 85.8. 85.5. 62.6, 61.6. 61.4. 60.2. 57.9. 57.7. 54.7. 46.9, 

43.5. 42.7. 42.5. 37.3. 30.47. 29.3. 27.3. 24.2. 24.1. 22.1. 20.7. 19.9. 
19.8; VnMR (121.5 MHz. CDCI3): 6 =150.2; HRMS-FAB (m/z): CeiHyzNAxPiNai*^! ^ 

[M+H]* v^-it^l: 1039.4874; ^^^1: 1039.4877. 

-^AHl 7: bDNA^ ^^^^ i^Sel-T^'m^lH ^tl:^ ^1^ 

1) ^^DMTr-^^Lev-^B^-o^l^^Hs^l- (^^1- 14) ^ a-mr-O-di-Lev-^^^^ 
(^^1- 15)^ ^2: 

^7] -^aHI 5^ i^^A 12 (484.3 mg. 1.10 mmol). 

EDC (253 mg, 1.32 mmol). ^ DMAP (162 mg. 1.32 mmol)<='1 ^<^V SX^ MC 10 
uiA<^l ^-ir^<L> (135 mg. 1.32 mmol)* ^7}^}'^^. '^•^r'^^i S^)^ 

5% NaHC03(20 iiiA)* ^ ^ CHaChdS m4)S. ^#*>^^. -fr^l^* MgS04 
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(^^1: 14: 141 mg. 0.22 mmol. 20%; 15: 285 mg. 0.53 mmol . 48%) 

^^1: 14: MS (FAB): m/z 657.2 (mW); IR (^H): v=3390. 1792. 1772. 
1699, 1684. 1653. 1558. 1540. 1521cnr^ VnMR (300 MHz. CDCI3): 6=7.41-7.38 

(m, 2H). 7.28-7.20 (m. 7H). 6.85-6.81 (m. 4H). 4.16-4.10 (m. 4H). 3.78 (s. 
6H). 3.54 (d. 2H. J=6.8Hz). 3.14 (s. 2H). 2.69 (t. 4H. J=6.5Hz). 2.50-2.44 
(m. 4H), 2.15 (s. 6H). 1.25 (t. 'h. J=7.14Hz); VnMR-DEPT (75.5 MHz. CDCI3): 

5=130.7 (CHx). 128.7(CH,). 128.5 (Oix). 128.5 (CHO. 113.8 (CH:). 63.6 (CH^). 
62.6 (CHe). 61.8 (CH^). 55.9(CH3). 38.6 (CH^). 30.4 (CH3). 28.5 m)'^ HRMS-ESI 
(m/z): C36H420ioNa«=fl [M+Na]* ^l^^l : 657.2676; ^^^]- 657.2673. 



^^1- 15: MS (FAB): m/z 559.2 (mW); IR (^H): v=3400 , 3179 . 3084. 
3056. 3001. 2929.7. 2835.8. 1716.9. 1606.4. 1508.5. 1445.2. 1380.3. 1301.3. 
1250.3. 1228.2. 1177.6. 1033.9. 996.5. 949.8. 830.4. 807.2. 754.7cn,"; VnMR 
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(300MHz. CDCI3): 6 =7.38-7.35 (m. 2H). 7.26-7.11 (m. 7H). 6.75 (d. 4H. 
J=8.5Hz). 4.35 (s, 2H). 4.22(s. 2H). 3.68 (s. 6H), 3.64 (s. 4H). 3.08 (s. 
2H). 2.57 (t, 2H. J=6.6Hz). 2.37 (t. 2H. J=6.6Hz). 2.05 Cs. 3H): VnMR 
(75.5MHz. CDCI3): 5=206.2. 172.4. 157.9. 153.8. 144.4. 135.4, 129.6. 127.6, 
127.3. 126.2. 112.6. 85.5, 63.4. 63.2. 61.7. 54.6, 44.3. 29.3, 27.4; HRMS-FAB 
(ra/z): C3iH3608Na«=»fl tfltb [M+Na]* ^^^1 : 559.2308; ^^^1: 559.2308. 

(^;^1 2) ^^IM>r-^^di-Lev-^^((2-Alo>:^6^l^)-;/.^-c^ola.3E^^-a^ie^^m*=»lH 

-5aEl-6j)e|HHll- i^n^ 4c)^ ^12: 

• loflAi 14 (141 mg, 0.222 mmol)4 DIPEA (77 0.445 

mmoD* THF (6 mi)^ ^91 ^ ms.S.-i2-^]o}h.'^^yN,N-t]o]^^^^-S.^:^^ 
(74 0.33 rnmoD-S: ^€^1 ^7>*>^r^. , ^^oflAi 30^ ^91 ^ 

^. 5% NaHCOadO m*)^ oV^i^HoindO m&)S. 

ZLefl5il(-§-t-^-q: ofl^<>HlBflolH/^'y-l:3)S ^>f|*H i^^^-^ -^"^^ 
(114.2 mg. 0.1354 mmol, 61 

MS (FAB): m/z: (M+Na*); IR (v^H): v=2966. 2933. 1738, 1717. 1607. 
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1508. 1463. 1362. 1301. 1250. 1202, 1178. 1154, 1076. 1032 cm''; 'h-NMR (300 
MHz. CDCI3): 6 =7.40-7.38 (m, 2H), 7.29-7.26 (m. 7H). 6.82 (d. 4H, J =8.7Hz). 

4.17-4.12 (ra, 4H), 3.78 (s. 6H). 3.73-3.65 (m, 2H). 3.61-3.51 (m, 2H). 3.15 
(s, 2H), 2.68 (t, 4H, J=6.5Hz), 2.56 (t. 2H, J= 6.3Hz), 2.48 (t. 4H, 
J=6.5Hz), 2.16 (s. 6H). 1.25 (d, 2H. J=6.7Hz). 1.16 (d. 6H. J= 6.7Hz). 1.10 
(d, 6H. J=6.7Hz); VnMR (75.5 MHz. CDCI3): 5 =205.8, 171.8. 158.0. 158.0. 

144.2, 135.3. 135.0. 129.7. 127.7. 127.4. 127.3. 126.3. 117.2, 112.6, 112.5. 
85.8. 85.5. 62.6. 61.6. 61.4. 60.2, 57.9. 57.7, 54.7. 46.9, 43.5. 42.7. 42.5. 
37.3 . 30.47 . 29.3 . 27.3 . 24.2 . 24.1. 22.1. 20,7. 19.9, 19.8; VnMR (121.5 
MHz, CDCI3): 5 =150.7 

-gAH 8: bDNASi ^^^4: S.d^3LB^^]^o]:^ m^^^ 

(^7^1 1) 6^-DMTr-^>-Lev-^TBDMS-5fflBl-<:>llBlHSll- (^^1" 15)^ ^12: 

^7] ^^]<A] 7^ i^^n ^^tt ^^1- 15 (213 mg, 0.40 mmoD^J- 

DMAP (164 mg. 1.33 n»nol)7> ^o> (4 mi) -§---^<^l tert-^^^^]^^^ # 

(65 rag, 0.44 mmoD* ^7}t}<^t^. ^^ofl^i 3 ^RV ^^J: S^Jr^V 
5% NaHCOadO M)^ ^ ^ CH2Cl2(20 mOS. MgSO*^ :?i 
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^=l:2)S^ ^A^^ ^^1^ S.A] sl-^-i- (119 mg. 0.18 mmol, 46%; Di-JS-S: 

€ 72.8 mg, 0.1 nunol. 25«.)-i- 4^^*>5I^. 

MS (FAB): m/z 673.3 (M+Na*); -IR (^H): v=3500.5 , 2953.9 . 2930.1. 

2855.9, 1720.0, 1608.1, 1509.0. 1463.7. 1444.9. 1359.5, 1301.4. 1251.4, 

1177.4. 1157.6. 1071.9. 1035.4. 911.9. 836.1 cm"'; 'h-NMR (300MHz, CDCI3): 

6=7.43-7.41 (m. 2H). 7.32-7.26 (m, 7H), 6.85-6.82 (m. 4H). 4.20 (d. 2H. 

J=4.0Hz). 3.79 (s. 6H). 3.66-3.64 (m. 4H). 3.15 (s. 2H). 2.70 (t. 2H. 

J=6.6Hz), 2.50 (t. 2H. J=6.5Hz). 2.17 (s. 3H). 0.84 (s, 9H), 0.03 (s. 3H). 

0.02 (s. 3H); VnMR (75.5MHz, CDCI3): 5 =206.6. 173.0. 158.9. 145.1. 136.2, 

130,5. 128.5. 128.2. 127.2. 113.5. 86.6, 64.8, 64.0. 63.9, 62.6. 55.6. 45.5. 
38.3, 30.1, 28.3. 26.2, 18.5. -5.3; HRMS-FAB (m/z): [M+Na]* ^l^^l : 673.3173; 
^^^]: 673.3173. 

(^7^1 2) ^^DMTr-^^Lev-^^TBDMS-((2-Alo>i::o1l^)-^^^;^x:^6ld::HS^-^.^l3L^^-^alr^-ol 

H)-^B^-«sflBlBell- (^^# 4d)^ ^2: 

^y^] l<^^i ^^1- 16 (134.8 mg, 0.207 mmoD^l- DIPEA (144 /d. 

0.828 mmol)^ THF (4.2 in4)«^l ^^J ^ #SS-(2-AloVicoil^)-^.y^^r:1ol^HS^- 
^d^^ (114 ui. 0.518 mmol)^ ^7>«>^c^. ^-^^^^ 1^1^ 30^ S 
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^t!: cf-i-. 5% NaHCOa (10 M)* ^o] ^ ^ o>^tflolH(10 ml)S. ^#^5|i4. 
^7]^^ MgS04^ :?iS*>^ ^"i^ ^^^><^ i::^?:^-^ ^^^V5^4. #^^1 

(86.2 mg, 0.101 mmol, 50%)^ 'r^*}^^. 
MS (FAB): m/z: 873.33 (M+Na'); IR(MH): v=2961.8 . 2930.2 . 2881.8. 
2856.3.1738.0, 1721.9, 1607.7. 1508.9. 1463.6, 1445.3, 1362.9. 1279.9, 
1251.5. 1178.0 cm-l; 'h-NMR (300 MHz. CDCI3): 6 =7.41-7.38 (m. 2H). 7.29-7.17 

(m. 7H). 6.79 (d. 4H. J=8.9Hz). 4.11-4.09 (m. 2H), 3.76 (s. 6H). 3.70-3.52 
(m. 8H), 3.12 (s. 2H), 2.66-2.64 (m, 2H). 2.53-2.45 (m. 4H). 2.15 (s. 3H). 
1.14 (d, 6H. J=6.8Hz), 1.08 (dd, 6H, Jl=6.7Hz. J2=1.4Hz). 0.08 (d, 9H, J= 
l.lHz). -0.03 (d. 6H. J=2.4Hz); VnMR(75.5 MHz. CDCI3): 5 =205.9, 171.9, 

157.9. 144.6, 135.7. 129.7, 127.2. 126.1. 117.2, 112.5, 85.3. 63.2. 61.0. 
60.4. 57.7. 54,7, 45.0, 42.6, 42.5. 37.4. 29.4. 27.3. 25.3. 24.2, 24.1. 19.9. 
19.8. 17.7. -6.12; VnMR (121.5 MHz, CDCI3): 6 =150.3, 150.1; HRMS-FAB 

(m/z): C46H67N209PiSiiNai<>il tfl^ [M+Na]' n^^]'- 873.4251; -S^^l : 873.4252. 
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17^ ^^^n] ^^1- (84 mg, 0.11 ramol , Hawker, C. J.; 

Frkchet. J. M. J. J . Am. Chem. S0C.112. 7638-7647 ( 1990 N-nfl^ 
(260 ul, 2.36 mmol)^ CH3CN (4 iive)<^ ^ #S.S.-(2-Alc>ico11^)-y^.y\^c]o]^ 

HS^-S.^^ (140 ill, 0.62 ramoD* ^^HV^I^. ^^'=fl-H 51^ 

^ t:!-^, 5% NaHCOadO M)* ^Jl ^fl^ of^^fltflolH (15 m«)S. ^#*>5|t=?-. -H-7l^ 

3.S.TJ]-SZLEfl5E|(-§-#^: fll^o]-AilBllolE/-S?'t]:=l:3)S ^^1«H i^^^^ -S-^"?! 

S.;^] ^^1- (96 mg. 0.10 mmol, 92%)* =^s.^|-o^c]-. 

VnMR (300 MHz, CDCI3): 6 = 7.32-7.23 (ra. 20H), 6.61 (s, 4H), 6.50 

(br. 4H), 6.47 (s, IH). 4.94 (s, 8H). 4.88 (s, 4H), 4.49 (s. 2H). 4.11 (q. 
2H), 3.92 (t. 2H), 2.28 (t, 2H), 1.04(d. 6H), 0.93 (d. 6H); VnMR (75 MHz, 
CDCI3): 5 = 160.9, 160.8, 140.0. 137.5, 129.3. 128.7. 128.3. 107.2, 106.5, 

102.4, 70.9. 70.7, 53.0. 44.9. 44.8. 43.0. 22.5. 22.4.; ^V-NMR (127 MHz, 
CDCI3): 5 = 150.9. 
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1 ) 

^ >^fl^^ -S^Sf^ ^^H1>1 olJl^^ ^^S-T^ 7ll 

^. M-iti ^2:^ ODN cl-g-^ ^ 9X^. 
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^ A 

cjpl]^AlBBl€(DMTr)7l, efll-sl^(levulinyl . Lev)?] Sfe 

(5)-(+)-l-^^DMTr-3-^^( (2-aI oVi^ofl ^)-A^,yv-t:1 o] ^<=>1 .3- 

■^^i:^^). (7?)-(-)-l-6^DMT^-3-^^((2-AloVi.o^m)-y\^,y^^c^ol4lHs.^-s^^B^-t.lc^. 
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^^DMTr-^>di-Lev-^^((2-A^o}h^o^l^)-;V,7^clo1^HS.^-i^3£^1■^l^<^m)-^B^■ 
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